We conducted a qualitative study to explore the risk perceptions, health beliefs and behaviours of women with a previous history of gestational diabetes mellitus (GDM).
Introduction
Gestational diabetes mellitus (GDM) is a transient glucose intolerance first defined during pregnancy. 1 It can affect up to 3.5% of all pregnancies in England. 2 The incidence of GDM has increased rapidly in the past two decades in response to the dramatic and sustained rise in obesity among women. [3] [4] [5] Recent studies show that up to half of women diagnosed with GDM develop type 2 diabetes within five years. 6 Research indicates that lifestyle interventions can significantly delay or prevent the appearance of type 2 diabetes in this population. [7] [8] [9] [10] It is vital that women are provided with clear and timely information about their future diabetes risk, and offered a feasible and tailored intervention that fits with women's multiple roles. 11, 12 NICE recommends that women with GDM should be offered lifestyle advice (weight control, diet and exercise) and a fasting plasma glucose measurement at the sixweek postnatal check and annually after that. 6 ,10 Achieving a significant and sustained behaviour change towards positive lifestyle modification depends on multiple factors, including the effectiveness of health intervention, risk perception, health beliefs, and psychosocial barriers. [13] [14] [15] Research confirms that a highrisk perception of developing diabetes in the future is an important motivator for engaging with screening and lifestyle modification in women with GDM. [16] [17] [18] However, it has also been suggested that most women consider GDM as a temporary condition, simply a reversible complication of pregnancy and only a few perceive themselves at an increased risk of developing type 2 diabetes. 18, 19 This lack of knowledge and low-risk perception may, therefore, be an important factor in limiting the self-efficacy of adopting and maintaining positive lifestyle behaviour. 20, 21 This study aimed to explore the risk perceptions, health beliefs and health behaviours of women with a recent history of GDM in Merseyside, UK. The objectives were to assess their awareness of the increased risk of type 2 diabetes associated with GDM, involvement in diabetes screening programmes and participation in lifestyle diabetes prevention measures post-pregnancy.
Methods

Study design
Semi-structured interviews are widely acknowledged as the most effective approach for exploring participants' views on a phenomenon, including perceptions of risk and self-reported behaviour. 22 Therefore, one-to-one, semi-structured qualitative interviews were chosen as the primary means of data collection.
Twenty English-speaking women, living in the Merseyside area, aged between 18 to 40 years (at the time of pregnancy) with a previous history of GDM, diagnosed before 31 March 2012 were selected from the antenatal diabetes database at The Royal Liverpool University Hospital and invited to participate in the study. Nine participants agreed to be interviewed. Two women who were diagnosed to have type 2 diabetes were excluded from the study.
Qualitative research designs work well with relatively small numbers and usually have an inverse relationship between the numbers of participants and the amount of data collected. 23, 24 Hence, a limited number of participants were recruited to collect rich data through openended questions till new themes stopped emerging, suggestive of data saturation. 25, 26 After interviewing seven participants, it was found that the answers were becoming repetitive. Consequently, no new codes and themes were emerging. It was realised that more data collection would not provide any new insights and a sample size of seven was considered appropriate.
Data collection
All interviews were conducted at The Royal Liverpool University Hospital in the diabetes department over a period of three months. The process was flexible, and arrangements were made to resume interviews at times more suitable and convenient for participants, considering that childcare and other commitments of mothers with young children can be a barrier to participation. A semi-structured interview was used as a guided conversation, organised around a limited number of predetermined, open-ended questions, to initiate and stimulate the conversation. 22 (The interview guide developed and used is reproduced in Appendix 1, available online at www.practicaldiabetes. com.) The interviewer kept her responses to a minimum, occasionally paraphrasing or reflecting and letting other questions emerge from the dialogue between the interviewee and herself to facilitate the collection of rich data and optimise achievement of thematic saturation. 27 All of the interviews were voice recorded and transcribed with the participants' consent.
Data analysis
Thematic analysis was adopted for data analysis because it is a simple, straightforward and flexible method and helps in producing 'rich and detailed, yet complex' accounts of qualitative data. 28, 29 The data were collected and analysed by the principal investigator appropriately trained to conduct qualitative interviews. Data processing was supervised by the research team (two academic supervisors) to ensure rigour and methodological integrity, as well as to avoid researcher bias.
The raw data from each interview were very rich and detailed. A systematic thematic analysis was undertaken to identify, analyse and report the patterns and themes within the data in six phases. 28 The first phase included: familiarisation with the data by transcribing it; repeated reading; meaning search; finding semantic themes; and extracting meaning through repeated patterns. Possible patterns were shaped out, and emerging themes were discussed with the research team, which informed the subsequent analysis. 28, 29 In the second phase, potential codes and patterns were highlighted in the transcription, and a list of codes was developed for reference and cross-checking. 28 Data relevant to each code were collated into meaningful groups. 29 All initial codes relevant to the research question were incorporated into themes.
The third, fourth and fifth phases included: sorting different codes into potential themes; reviewing them; refining and generating a thematic map of the analysis; and defining and naming the themes considering the research question. 28, 29 The sixth and final phase of producing a report of the analysis started after collating a set of fully worked-out themes.
Ethics considerations
Ethics approval was provided the NHS Research Ethics Committee (South Hampshire B) and Research and Development Office (The Royal Liverpool and Broadgreen University Hospital NHS Trust).
Findings
Eight themes emerged during data analysis. Four of these (postnatal screening, follow-up health advice and intervention, risk perception, and health awareness) were the main identified themes as they were relevant to the research question. The other four themes did not correspond to the research question, and hence were excluded.
Theme 1: Postnatal screening
All but one participant remembered having a postnatal blood glucose test after a few weeks of their delivery. Surprisingly, no-one reported having any blood glucose tests, nor glucose tolerance tests repeated after the first postnatal screening.
' Participants could not see any connection between GDM and developing type 2 diabetes in the future. Therefore, despite receiving health warnings, they did not see GDM as a future threat to their health. They perceived GDM as a temporary health condition and, after their first postnatal screening, they were relieved to know that they no longer had it. Moreover, the participants were not very confident about required actions.
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Theme 4: Awareness of normative healthy lifestyle
All of the seven participants showed some understanding of the normative view of a healthy lifestyle. This included healthy eating, controlled alcohol intake, smoking hazards and increased physical activity. However, some statements were very vague, and the qualitative interview for this research project has just provided a short overview of participants' health awareness. Therefore, these findings were not sufficient for reflecting on participants' overall understanding of positive health behaviours. All of the participants reported receiving healthy lifestyle advice during their pregnancy, so they tried to remember and follow whatever they were advised at that time. Some tried to acquire more information from different possible resources, but none of the participants reported receiving any postnatal health advice or counselling. 
'Even though I'm overweight, I do eat a very healthy diet; I still try to follow low GI where possible because I know it lowers the sugar down and you know a healthy diet. I do eat sugars, I obviously feel like I deny it, but then I go a bit crazy afterwards so I do allow myself the sweet things that I could not allow in gestational diabetes but still my main meals are low GI food. I follow myself really just to try and control it. I try to be more active, but
Discussion
Similar to a previous study, 13 in this study researchers also noticed a contrast between the responses related to immediate risks of complications during the pregnancy and the longterm risk of developing diabetes after pregnancy associated with GDM. Our cohort recalled that during the pregnancy they were consulted regarding the immediate effects of GDM on pregnancy, delivery and fetal health. In most cases, risk information brought participants worries, concerns and anxiety, but also helped in achieving favourable pregnancy outcomes by following the suggested health behaviour. These findings comply with the Health Belief Model that participants adopt positive health behaviour only if they believe that they have serious but avoidable health risks. 16 Complying with some previous studies, 14, 20, 21 most of the participants in this study also had a low-risk perception of the future risk of developing diabetes. A few participants, who knew about the risk, also believed that their risk was no different from that of women with no history of GDM. This contrast was probably obvious because participants were made aware of the serious consequences of uncontrolled diabetes during pregnancy and they did not want to compromise the health of their baby. However, as the risk of developing type 2 diabetes in the future was not an immediate concern, the perception of GDM as a risk factor for developing diabetes in the future became diluted following childbirth. The findings suggested that participants did not take the 'one-off' future health warning seriously and reported an absence of subsequent reinforcement. Once participants had a post-delivery screening and were declared 'clear', it was assumed that the 'problem' had resolved.
It appeared that the reassurance from health professionals further lowered the risk perception for developing diabetes in the future. As a consequence, GDM was perceived as a temporary condition, and many participants believed that their condition had been resolved following childbirth.
Despite the low-risk perception, some participants reported looking for information on the internet or from family members with type 2 diabetes. Women who tried to look for information seemed to be the ones who also attempted to adopt a healthy lifestyle, suggesting that women with higher self-efficacy are more likely to change their lifestyle. Nonetheless, the reliability of selfacquired health information can be argued because unreliable health information can cause more harm than benefit.
The researchers have also identified a variation in participation in postnatal screening, follow-up screening and health intervention programmes. The reported postpartum screening rate in the current study was high, as shown in three previous surveys conducted in the UK. [30] [31] [32] All but one participant in the current study remembered having a postnatal screening after a few weeks of delivery, but none reported receiving any health counselling or reminders about annual follow-up screening. These results are consistent with another retrospective patient data survey that was conducted in the UK and revealed a low (20%) annual long-term screening rate. 2 The results of two national surveys in the UK showed that around 90% of health professionals reported providing risk counselling and 90% recommended annual screening for all GDM patients. 30, 31 However, one other research survey reported only 39% long-term follow up of GDM patients, 32 and participants in this current study also did not report receiving any health counselling. It can be argued that the two national surveys 30, 31 were based on health professionals' reports, and self-reported studies are often criticised for overestimated reported rates. Therefore, conducting a patient survey probably depicts a better picture.
Although not related to the direct research questions, we also found that time constraints, lack of energy, and family responsibilities were a few barriers which influenced lifestyle changes. It was found that lack of physical activity was mostly affected by increased demands of child care. Healthy eating was also difficult because most of the participants reported that their newborn child became a priority and they did not have enough time to cook healthy meals for themselves. Whereas, health concerns, desire to live longer, being a good role model for their children and weight loss were reported as a few motivational factors for positive health changes. The Health Belief Model describes that a person is more likely to opt for positive health change if they believe that the benefits of taking action exceed the associated barriers. 16 This inverse relationship could be used to overcome the barriers by promoting health benefits. These findings can be used for developing new, effective intervention programmes for GDM patients.
Strengths and limitations
The main strength of this study is that it is patient-oriented research, designed to explore patients' perspectives through their experiences. The qualitative approach generated a large amount of rich data from relatively small numbers of participants through open-ended questions. As very limited qualitative research is done in this field, the results of this research provide a detailed account of patients' perceptions and experiences. However, as a limited number of participants were recruited from a single centre, and the data collected were a retrospective account of the patient experience, this research only presents a glimpse of risk perception and health behaviour in a local area and does not provide a full picture of practice in the UK.
Implications
Despite the introduction of national guidelines, the present study has shown scope for developing a well-structured, long-term follow-up health intervention programme incorporating a reminder system for annual screening for diabetes in women with a previous history of GDM. Considering that participants do not have access to health guidelines, and early symptoms of the development of type 2 diabetes are not visible, the responsibility of raising awareness towards the risk lies with the health care system. It was evident that providing a one-off postnatal screening with a brief risk warning was not adequate for promoting risk perception and positive health changes. Therefore, there should be a strategy for reinforcement of risk warning and an assurance that proven strategies of lifestyle modification can probably help reduce the risk of developing diabetes in the future in this population. However, considering the small size of this study, we recommend a larger study to support these findings for wider application.
• This study noticed a contrast between the perception of the immediate risks of complications during the pregnancy and the long-term risk of developing type 2 diabetes after pregnancy associated with gestational diabetes (GDM) • The majority of the participants had a low-risk perception of the future risk of developing diabetes and GDM was perceived as a temporary health condition with no long-term risks • Participants reported receiving healthy lifestyle advice during their pregnancy, but none of them reported involvement in any postnatal health education, intervention or counselling as recommended by NICE guidelines • These findings show scope for developing a well-structured, long-term follow-up health intervention programme, incorporating a reminder system for annual diabetes screenings for women with a history of GDM to help reduce the risk for the development of type 2 diabetes
